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1. GENERAL 


1.01 This section describes the miniaturized uni- 

versal trunk (MUT) frame used in the No. 1 
and No. 1A “ESS*” switches. The schematic diagram 
of the MUT is SD-1A338-02. 


1.02 This section is reissued to add Bbinformation 

for the improved minitrunk signal distributor 
diagnostic (IMD) feature (option P) and to make 
other changes minor in nature. Change arrows are 
used to indicate these changes.¢@ 


1.03 Abbreviations used in this section are listed in 
Part 8. 


2. PHYSICAL DESCRIPTION 


2.01 The MUT frame consists of a pair of 2-foot 2- 

inch bays that contain two 1024-point triac 
signal distributors (SDs), a 1024-point scanner, and 
peripheral bus units (see Fig. 1). The bays are ar- 
ranged in a home-mate configuration that provides 
plug-in housing for 256 circuit board mounted uni- 
versai trunk units (Fig. 2). The trunk unit can contain 
one or two trunks. The MUT frame also provides pow- 
er, filters, and fusing for the trunk units. 


3. OVERALL FUNCTIONAL DESCRIPTION 
A. General 


3.01 The MUT establishes telephone connections 
between trunk circuits or to customer lines 
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through the switching network. The main function of 
the MUT is for transmission and supervision. All 
other functions of the trunk circuits, such as pulsing, 
charging, timing, etc, are delegated either directly to 
program control or to the service circuits which, in 
turn, are under program control. 


3.02 The MUT circuits have little, if any, autono- 

my. With few exceptions, relays within these 
circuits operate only under the direction of central 
control (CC) via the central pulse distributor (CPD) 
and the SD. The CC detects via a scanner any change 
in the trunk or loop conditions that results from relay 
operation or from actions by a customer or a distant 
office. 


3.03 The MUT is used to complete and supervise 

paths established through the switching net- 
work. Relays within the trunk circuits operate under 
the direction of CC via the CPD and SD. The SDs give 
CC access to relays in the trunk circuits. They are the 
buffers between the high-speed CC and the low-speed 
relays. The scanner in the MUT supervises only 
trunks and service circuits mounted in the MUT 
frame. The frames are arranged for mate operation 
in the scanner section. The home frame has the 0 con- 
troller for the 1024-point scanner and the mate frame 
has the 1 controller for the 1024-point scanner. The 
associated matrix is split in half with 512 points on 
the home frame and 512 points on the mate frame. 
The scanner detects and sends to CC any change in 
trunk or loop conditions that results from relay oper- 
ations or from actions by a customer or a distant of- 
fice. 


3.04 The MUT is part of the communication chan- 

nel between two switching systems. The com- 
munication channel starts at the outgoing terminals 
of the originating office and ends at the incoming ter- 
minals of the switching network of the terminating 
office. As shown in Fig. 3, a trunk includes the trans- 
mission facility terminated in two trunk circuits, one 
at each end. 


3.05 The simplified illustration of Fig. 4 shows the 

relationship of outgoing and incoming trunks 
to the switching network. Leads from the MUT are 
cabled to the trunk distribution frame and the inter- 
mediate distribution frame. 


B. Bus Circuit 


3.06 The bus circuit provides the necessary inter- 
face circuitry between the SD controllers or 
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Fig. 2—Circuit Board Mounted Universal Trunk 
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Fig. 3—Relotionship of Trunk Cirevits to Trunk 


scanner control circuits and the peripheral unit ad- 
dress bus (PUAB) and scanner answer bus (SCAB). 
Since the circuit controllers, as well as the buses, are 
duplicated for reliability, the system needs to select 
either of the bus-to-controller paths via the enable- 
verify leads from the CPD. The bus circuit also in- 
cludes the circuitry to generate enable-verify signals 
on the enable-verify leads. 


3.07 The enable pairs have the letters EN in their 

lead designation, followed by two numbers 
signifying controller and bus, in that order (Fig. 11). 
The enable-verify leads have EV in the lead designa- 
tion, followed by two numbers showing controller 
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and bus. The L and R prefix differentiates between 
the two SDs. The home frame is L and the mate 
frame is BR. The absence of an Lor R prefix identifies 
the enable and enable-verify leads as being associ- 
ated with the scanner controllers. 


3.08 The PU bus bits are called the address bits. 

The incoming address bits have the letters AD 
in their lead designation. A 0 or 1 prefix indicates the 
bus number, anda P or N suffix indicates the relative 
voltage polarity of the wire, The remaining two digits 
indicate the bit number 0) through 46. An example 
of the peripheral unit address bits is as follows: 
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a PU 


address 
C. Signal Distributors Controller 


3.09 There are two pairs of SD controllers in the 

MUT frame. The two controllers of a pair are 
designated by 0 and 1. The SD controller pair for the 
home frame (left) is designated by the letter L. The 
SD controller pair for the mate frame (right) is des- 
ignated by the letter R. 


3.10 The SD controller used in No. 1 and No. 1A 

ESS switches is provided to give the central 
processor the ability to select magnetic latching re- 
lays in trunk circuits, junctor circuits, and certain 
control circuits. The SD controller acts as a buffer 
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between the central processor (electronic speeds) and 
the peripheral relays (relay speeds). 


3.11 The basic SD is composed of a controller and 

a 1-out-of-512 point selector. The SD control- 
ler, when directed by information sent in the form of 
a 28-bit address from the central processor, sets up 
a signal path to one of the 512 magnetic latching re- 
lays. The address also directs the controller to send 
a release or an operate signal to the relay. The con- 
troller detects the movement of the relay armature 
that initiates the reset of the controller enable and 
address register. Until this reset function has been 
accomplished, no new addresses can be registered or 
acted upon. 


3.12 The basic SD is divided into a controller and 

a selector. Two of these units make up a 1024- 
point SD. Normally, they operate independently of 
each other as separate identities in what is known as 
split mode operation. In No. 1 and No. 1A ESS 
switches, they are always provided in pairs, as shown 
in Fig. 5. 
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Fig. 5—Normal (Split) Mode Configuration of Signal Distributors 
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D. Scanner Controller 


3.13. The scanner controller circuit provides super- 

vision of interoffice calls and can monitor a 
maximum of 512 calls (1024 parties) simultaneously. 
The scanner consists of a ferrod sensor matrix and a 
controller that is duplicated for reliability. The fer- 
rod sensors are assigned to trunk circuits and are not 
duplicated. Groups of 16 ferrod sensors are scanned 
(interrogated) simultaneously. 


Ferrod Sensor 


3.14 The ferrod sensor is the basic unit of the scan- 

ner. The ferrod sensor can be considered a 2- 
winding transformer whose coupling (the ability to 
induce a signal from the primary winding to the sec- 
ondary winding) is controlled by the current in its 
control winding. The primary and secondary wind- 
ings of the transformer are associated with the ac- 
cess and readout equipment and are referred to as the 
interrogate and readout windings, respectively. The 
control windings are associated with either the net- 
work side or the trunk side of a plug-in type trunk 
circuit. When a transmission path is established 
(talking battery current present in control windings), 
coupling is destroyed and the interrogate signal is 
not able to induce a signal into the readout windings. 
When no transmission path exists (no current in con- 
trol windings), the interrogate signal will induce a 
signal in the readout winding. If the scanner seems 
to have functioned properly, an all-seems-well scan- 
ner signal (ASWS) is sent with the 16 interrogation 
replies. Each trunk circuit is scanned at an average 
rate of once every 0.1 second. 


Enabling and Addressing a Scanner 


3.15 Scanners are considered peripheral units 

(PUs). All PUs are addressed simultaneously 
from the central processor over the PU address bus. 
The particular PU that is to reply is selected by an 
enabling signal from the CPD. 


3.16 Allsignaling to the scanner, except the control 
of the ferrod sensors, is done with a 0.5 usec 
pulse on duplicated peripheral address buses. Each 
controller of the scanner must be able to operate 
from either PUAB with the selection being made by 
the enabling pulse via the CPD. The addressed con- 
troller replies simultaneously on both SCAB buses. 


3.17. Associated with each controller are two en- 
abling pairs that determine from which bus to 
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accept addresses. The answer bus contains 16 pairs 
for ferrod outputs and a seventeenth pair for the 
ASWS signal. 


3.18 An address bus to the scanner is divided into 

two groups: the least significant (LS) group 
and the most significant (MS) group. Both groups 
contain eight pairs of wires. The scanner uses an ad- 
ditional pair of wires of the address bus for mainte- 
nance test (MT) orders. 


4. DETAILED FUNCTIONAL DESCRIPTION 


4.01 Figure 11 is a functional block diagram of the 

MUT. This figure shows the left and right SD 
controllers, the scanner controller, and the intercon- 
necting leads. 


PERIPHERAL BUS CIRCUIT 
A. Peripheral Unit Address Bus 


4.02 The PUAB circuits 0 and 1 are physically and 

electrically separate; however, their functions 
are identical. The following description applies to 
both bus 0 and bus 1, unless otherwise stated. 


4.03 There are five FC 12 cable receiver circuit 

packs, four of which are capable of receiving 
a total of 29 address or control bits. The fifth cable 
receiver pack is provided to terminate six enable 
cable pairs. 


4.04 The cable receivers convert an input current 
pulse of 35 milliamperes (minimum) to a volt- 
age swing on the output of the receiver, using a satu- 
rating transistor. The receiver output terminal is 
normally high (no pulse). An output on the receiver 
is a low going voltage pulse 0.5 microseconds wide. 


4.05 The input pick-off transformer is located on 

the receiver circuit pack. A bypass resistor 
maintains the continuity of the bus when the receiver 
circuit pack is pulled out and the transformer is re- 
moved. 


B. Scanner Answer Bus 


4.06 There are three FC 13 cable driver circuit 

packs, two of which are capable of terminating 
only 16 of the 17 required answer bus pairs. The sev- 
enteenth pair is terminated by one of the eight cable 
drivers on the third cable driver circuit pack. Six of 
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the remaining circuit outputs are connected to the 
inputs of the enable cable receiver circuit pack. These 
six cable drivers generate enable-verify signals on 
the same cable pair over which an enable signal was 
previously received. These enable pairs are termi- 
nated in 100 ohms. 


4.07. Thecable drivers convert the low voltage digi- 

tal inputs into current pulses that are re- 
turned on the SCAB. The same results are sent back 
on both circuits (0 and 1). 


4.08 The FA 776 SCAB register circuit pack stores 

the results of the scanner-detector circuit 
pack (FC 135 on FS 15), stores the ASW information, 
and provides the low voltage digital inputs to the 
cable drivers. The SCAB register circuits are always 
active and perform the same functions regardless of 
which scanner controller is active. 


SCANNER CONTROLLER 


4.09 To operate a scanner controller, an enabling 

pulse is sent from the CPD. This opens a gate, 
permitting the address to be received for 2.2 usec or 
for 0.4 usec after an address is received. At 2 usec 
after the start of the enabling pulse, the previously 
enabled pair is pulsed for 1 ywsec by the controller. 
This permits the CPD to verify that the enable pulses 
reach the correct equipment. A valid address results 
in a pulse on only one pair of wires in the LS and MS 
group of inputs (maintenance-test pair not pulsed). 
The PU bus circuit receives the address pulses and 
stores them in the address register and the access cir- 
cuitry. The register and access circuitry translates 
LS and MS address inputs so that one of 64 rows of 
16 ferrods is selected and interrogated. The outputs 
of the 16 ferrods are detected by the detector circuit 
and stored in the scanner-answer register. If there is 
less than the nonoperate current in the control wind- 
ings of the ferrod, the output circuitry produces a 
pulse (1). If there is sufficient current in the control 
windings of the ferrod, the output circuitry will pro- 
duce no pulse (0) when interrogated. The result of the 
interrogation (16 outputs) is transmitted simulta- 
neously on both SCABs. 


4.10 The maximum operate time of the scanner is 
2.2 usec. A scanner may be addressed at a 
minimum interval of 7 usec. 


C. Scanner Register and Access Circuit 


4.11 The function of the scanner register and ac- 
cess circuit is to provide a bipolar interrogate 
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pulse to the correct ferrod row. There are 64 rows of 
16 ferrods that a scanner controller interrogates. 


4.12 This circuit registers and translates the ad- 

dress inormation, provides the all-seems-well 
(ASW) logic, and contains the logic for the enable and 
enable-verify circuitry. The timing for the scanner 
controller is also provided by this circuit. 


4.13 The ASW pulse is used to indicate that the 

scanner controller has interrogated only one 
ferrod row. If more than one row is pulsed due to 
faulty circuitry or because an invalid code is received, 
the ASW pulse is inhibited. 


D. Scanner Power Circuit 


4.14 The scanner power circuit converts the +24 
DC frame voltage to the +3 DC volts used for 
logic and timing functions. 


E. Ferrod Matrix Circuit 


4.15 The ferrod sensors, two per trunk, are ar- 

ranged in two 16 by 32 matrices for a 1024- 
point scanner. The scanner matrix consists of 
miniaturized plug-in ferrods mounted on printed cir- 
cuit packs (Fig. 6). These packs are distributed in the 
same housing as the trunks (Fig. 1). There is a partic- 
ular scanner address associated with each row of 16 
ferrods. All 16 ferrods in the row are interrogated 
simultaneously when an address is received from the 
central processor. The answers of the scanner busy/ 
idle information for eight trunk circuits are returned 
to the central processor via the scanner detector cir- 
cult. 


F. Scanner Detector Circuit 


4.16 A scanner detector board contains 16 circuits 
that detect the readout current of an unsatu- 

rated ferrod. An unsaturated ferrod, upon interroga- 

tion, causes current to flow in the readout loop. 


4.17. Scanner detector boards also contain a trans- 
former which is activated during a mainte- 

nance test. The test verifies that the readout loop has 

continuity and that the detector works correctly. 


SIGNAL DISTRIBUTOR CONTROLLER 
G. SD Buffer and Maintenance Circuit 


4.18 The SD buffer and maintenance circuit buff- 
ers the address signals from the bus circuit to 
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Fig. 6—Plug-in Ferrod Circuit Pock 


the rest of the SD controller. This circuit is also used 
to control the state of the duplicated 5D controllers 
(0 and 1). 


4.19 Each SD eyele begins when the CC instructs 

the CPD to send an enable pulse to the SD con- 
troller. The enable pulse is received by the buffer cir- 
cuit from either peripheral bus circuit 0 or 1, This 
enable sets an enable register, A pulse is sent over the 
eontrol leads to the SD timing, pulse, and miscella- 
neous circuit which returns a pulse over the timing 
and pulse leads. This pulse is used as a timing window 
for the address revisters to accept address informa- 
tion from the bus circuit. An enable-verify signal is 
sent hack to the peripheral bus circuit. 


4.20 System reset pulses are also sent via the pe- 

ripheral bus circuit. If one of the enable regis- 
ters is set, a pulse is sent to the SD timing, pulse, and 
miscellaneous circuit which returns pulses to reset 
the appropriate enable and address registers. Nor- 
mally, these register reset pulses are sent at the end 
of the SD eyele and are caused by the armature- 
movement register and the end-of-timing pulse being 
set. 


4.21 The address bits are divided into subgroups. 

Several subgroups are used to set registers 
which generate the horizontal and vertical select 
pulses sent to the interface circuit. The vertical selec- 
tors determine the location of the vertical column or 
trunk position of the relay to be controlled. The hori- 


zontal selection determines the horizontal mounting 
plate location of the relay to be controlled. One of the 
subgroups is used to determine whether a magnetic- 
latching relay is going to receive an operate or re- 
lease pulse. Another subgroup is used to determine 
which half of the SD (0 or 1) is to be activated. A third 
subgroup determines whether the controller is in the 
normal or maintenance mode. The operate/release 
pulses and the controller status information is trans- 
mitted to the SD timing, pulse, and miscellaneous cir- 
euit. 


H. 5D Timing, Pulse, and Miscellaneous Circuit 


4.22 The SD timing, pulse, and miscellaneous cir- 

cuit is used to send pulses for creating timing 
windows, for operating relays, and for resetting reg- 
isters, This circuit also includes some scan point driv- 
ing circuits. 


4.23 Thiscircuit provides timing for the enable sig- 
nals, relay pulser, triac selectors, and detec- 
tion cirevits, A pulse is sent to the SD buffer and 
maintenance circuit for use as a timing window to 
accept address information from the bus circuit. 


4.24 The SD timing, pulse, and miscellaneous cir- 

cuit supplies the —48 volt operate pulses 
needed to operate magnetic-latching relays. [t sends 
+24 volt pulses over the same leads to release the re- 
lays. If the triac selection circuits have two or more 
relay paths selected, the operate or release pulses are 
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removed from the selected paths before the relays 
have time to operate or release. 


4.25 Thiscircuit also detects relay armature move- 

ment which is required before the enable and 
bit register resets are generated. The armature 
movement detector generates a pulse which is gated 
with the output of a double release detector. This can 
set a register which results in a controller failure for 
the cycle. Resets are not sent to the enable and ad- 
dress bit registers in the case of controller failure. A 
system reset pulse from the SD buffer and mainte- 
nance circuit is necessary to clear the controller for 
the next cycle. 


4.26 When the controller is put in the quarantine 

mode of operation, the SD timing, pulse, and 
miscellaneous circuit generates a pulse to operate the 
quarantine relay. 


4.27. Another function of this circuit is to reset all 

the registers when power is applied to the SD 
circuit. The SD controller always comes up in the 
quarantine mode when power is restored. Register 
reset pulses are also sent when a controller is placed 
in or out of the maintenance mode. 


4.28 Each controller has three dedicated scan 
points. The scan point driving circuits are lo- 
cated on the miscellaneous circuit. Inputs to the driv- 
ing circuits come from the SD _ buffer and 
maintenance circuit. The miscellaneous circuit also 
contains the driving circuits for five common diag- 
nostic master scanner points associated with all SD 
controllers. These five scan points become active only 
when the controller is in the test access mode. 


|. Interface Circuit 


4.29 The interface circuit provides for conversion 

between digital logic and the +24 volt selec- 
tion circuits. This circuit also provides node isolation 
between normal and quarantine selection. 


J. SD First Stage Triac Circuit 


4.30 The triac select circuit provides the triac gate 

current for the first and second stage supple- 
mentary triacs. It also contains the circuitry for se- 
lecting the triac gate current path in the first stage 
for the universal triac points. When the proper com- 
bination of inputs to the first stage triac circuit is 
made, a gate selection path is established for the first 
triac stage. 
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4.31 The first stage triac circuit provides the first 

of two stages of triac switches that make up 
the SD matrix. When gating occurs, a current is es- 
tablished through the triac and _ subsequently 
through a magnetic relay to ground. 


4.32 When the SD is equipped with option P, the 

first stage triac circuit is replaced by first 
stage relays. These are small mercury relays 
mounted on circuit packs. The relays provide better 
isolation between selection circuitry and the SD ma- 
trix than triacs.@ 


K. SD Second Stage Triac Circuit 


4.33 The second stage triac circuit consists of two 

types of circuits: the second stage triac selec- 
tion and triac circuit and the second stage triac cir- 
cuit. The second stage triac selection and triac circuit 
provides 24-second stage triacs and their associated 
selection circuitry. Sixteen of these triacs are used as 
supplementary points and eight triacs are used as 
universal points. The second stage triac circuit con- 
tains 40 triacs and the associated gating circuitry for 
40 universal SD points. 


L. SD Controller Logic and Timing 


4.34 The SD cycle begins when an enable signal is 

sent under direction of the central processor, 
via the CPD, to a specified SD controller (Fig. 7). This 
enables the signal gates on the buffer registers via 
the enable network. The buffer registers store the 
address information for the duration of the operation 
cycle. Information stored in the buffer register is 
used to establish a path through the triac selector to 
a specified magnetic latching relay and to select the 
operate or release signal (E) from the magnetic 
latching relay pulser (MLRP). When the relay opera- 
tion or release is sensed by the relay action detector, 
the enable registers in the enabler circuit and the 
buffer registers are reset. The controller is now pre- 
pared to receive a new order from the central proces- 
sor. 


4.35 The functions of the SD controller are as fol- 
lows: 


(1) Receive address information from the central 
processor 


(2) Temporarily store address information 


(3) Check address and pulse path for errors (with 
option P, also check first-stage selection cir- 
cuit for errors)@ 
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(4) Inhibit continued operation of the cycle when 
errors are found and report errors to ihe cou 

tral processor 

(5) Establish a path through the irlac selector 


(6) Verify that relays worked as intended. 


If all circuit conditions are satisfied, tie core 
resets and awaits the next order. 


4.36 Asshown in Fig. 7, the controller comtatus ie 
following circuits: 


(1) Steering logie circuit 

(2) Enabler 

(3) Buffer registers 

(4) Selector interface and translation buffer 
(5) Logic error detecting circuit 

(6) Path detector circuit (point selector: 

(7) Magnetic latching relay pulser 

(8) Relay path diagnostic detectors 

(9) Strobe circuits 

(10) Reset circuit. 


4.37. The steering circuit is used to direct the St) 
buffer register circuits to the proper bus for 
reception of address signals. 


4.38 Theenabler circuit generates the time window 

during which address information can he re- 
ceived. The start of the window occurs when an ei 
able pulse is received. The enable circuit also 
generates on termination of the address window au 
enable-verify signal that is sent to the central proces- 
sor indicating that an enable signal had been prop- 
erly received. 


4.39 The buffer register is a 28-bit buffer used to 

store an address. The buffer register is broken 
down into seven subregisters, five of which are shown 
in Fig. 7. The registers are given an alpha designation 
with the numeric subscript indicating the number of 
bits in the register. The designations are A&, BX, D4, 
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i 


i bv pie? ond £2) Fors proper address to exist, each 
Siiese ccoenrers must have one and only one bit set. 
\ 38 + and [} registers designate the path 
chrotunt ia velcetor, id designates the operation or 
Seieese id tise tuaguetic latching relay, H designates 
heh of fire oa a seteetors in an SD is to be used (this 
ae ceore significant when combined mode 
ration i= esxyrautned}, and ‘T specifies normal or 
iihedaiee operabtioi during the cycle. bWith Op- 
hoi}, fois setain the T register is a valid address 
sueeiioos af special order used during 





$406 bie vector uiterface and translation buffer 
wiveutis couvert the logic outputs from the 
register into signals which are compatible 
v th the eating of the selector circuit. 


palther 





$4) Vie iovie error detecting circuit determines if 

one and oniy one bit has been set in the buffer 
register, Pf an error has occurred, progress through 
the Sid evele is inferrupted and the fault is reported 


ta the CE, 


44% Oe funciion of the relay path diagnostic de- 

terigrs js to determine if one, and only one, 
palit) has been established through the selector. It 
disa deterpiines if two or more relays have been con- 
nected fo a given selector output. #With option P, it 
aise deternunes if no relays have been connected.@ If 
cigle polli vith a single relay is not indicated, the 





Stbevele is seterrupted and the fault condition is re- 
nerfed te phe ©), 
443 Pleo apectic latching relay pulser generates 


sinais of the proper amplitude and duration 
for operating and releasing a magnetic latching re- 
tas. Phe relay path diagnostic detector has two func- 
ions it addition to the one described. One is to sense 
when the magnetic latching relay has worked as in- 
tevded. Phis part of the circuit is called the armature 
movement detector. The detection of armature move- 
nient is used to indicate a successful cycle and to ini- 
finte the reset of the buffer registers. On the other 
hand, failure of armature movement indicates a 
faulty operation and 1s reported to the CC on the next 
evele. The second function is used to sense when a re- 
lease signal is being sent to an already released relay. 
This circuit is called a double release detector. Double 
release detection 1s important since second release 
under some circumstances can place a magnetic 
latching relay in an operated state. Then the CC 
would consider the relay released when it is actually 


Page 11 








12 





Miniaturized Universal Trunk Frame — Description and Theory /#1A ESS 


SECTION 231-034-000 


Page 12 





















FROM 
CPD 


[OT 


\ fe 
| ce 4 r 
| at 1 | 
TRUNK, JUNCTOR | , 
SERVICE, OR 
CONTROL cKTS | | | | 
| | | | 
| | | | 
ener eee eae | 
aa 
CIRCUIT 
BUFFER TRANSLATOR INTERFACE | ERROR ee ae 
REGISTERS BUFFER CIRCUIT DETECTION 512 OUTPUT 


pt ss 


ERROR 
DETECT ING 
CIRCUIT 






SCANNER 









PERIPHERAL 
UNIT 
ADDRESS 
BUS 0 
ENABLER 
NETWORK 
BUS | 


STEERING 
LOGIC 


ENABLE 0 
[ ENABLE 
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operated, and an intolerable situation would exist; 
hence, double releases must be detected and inter- 
rupted before operation of the relay can occur. The 
detection of double release is used to terminate the 
SD cycle. Since detection occurs early in the cycle, an 
operated relay will be avoided. 


4.44 The strobe circuit shown in Fig. 7 is used to 

mask out rapid voltage changes that occur on 
the selector path while the path is being established. 
These rapid voltage changes may cause false opera- 
tion of the armature movement detector. The strobe 
gates the detector output only after sufficient time 
has elapsed to ensure that the chatter has disap- 
peared. 


4.45 The reset circuit is actuated if armature 

movement has been detected and the selection 
signal has been applied for a specified length of time. 
The reset circuit drives the enable and buffer register 
into a reset state. 


POWER AND MISCELLANEOUS CIRCUIT 


4.46 The power and miscellaneous circuit provides 

+24, +48, and —48 volt filters and fuses for cir- 
cuits on the frame. This circuit also provides ground, 
high resistance ground, —48 volts, and +24 volts to 
test-pin jacks for frame testing. 


5. MAINTENANCE AND DUPLICATION 


5.01 Maintenance registers are provided for plac- 

ing either of the two controllers in modes of 
operation other than normal. These modes are used 
under trouble conditions and/or to perform mainte- 
nance tests. 


5.02 Maintenance addresses are indicated when 

the }D1 bit of the D2¢ register is set, as shown 
in Fig. 8. When the §D14 bit is set, the D4 register is 
used to indicate what maintenance function is to be 
performed. The DO bit indicates a quarantine or an 
out-of-service mode is to be established, the D1 bit 
indicates a test access mode is to be established, and 
the D2 bit indicates the maintenance registers are to 
be reset. 


5.03 Note that maintenance functions to be per- 

formed on the left-half controller are ad- 
dressed to the right-half buffer register, and vice 
versa. The maintenance mode, once established, is 
maintained by the maintenance registers (Fig. 8) 
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until the registers are released by direction of the CC 
which simultaneously sends a §D1¢ and D2 bit. 


5.04 When a controller is placed in the test access 

mode, its ability to operate and release mag- 
netic latching relays is not affected. In the test access 
mode, scanner 00 is connected to check circuits within 
the SD. The check circuits of each controller are con- 
nected to the scanner via multiples that are common 
to all SD controllers and are referred to as the SD 
diagnostic bus. 


5.05 While a controller is in the test access mode, 

the addresses from the CC that are used for 
testing purposes may be incomplete; in which case, no 
path is closed through the selector. Each of these 
addresses is directed to the basic SD in which the test 
access mode has been established. The CC then in- 
spects the test points via the master scanner. After 
each test, the CC resets all circuits in the controller 
by signaling over an appropriate path provided in the 
PUAB. 


5.06 When a controller is placed in quarantine, it 

is removed from service. The other controller 
is given full access to both selectors. (This is called 
the combined mode of operation.) The in-service con- 
troller has the capability of making a 1-out-of-1024- 
point selection and controlling any of the magnetic 
latching relays connected to the two selectors. As- 
sume the left controller is quarantined; the right con- 
troller can complete a path to any one of the 1024 
output terminals (Fig. 9). The H section of the buffer 
register controls the half of the selector in which a 
pulse path is established. In all modes of operation, 
the address from the CC contains selections of the H 
section of the buffer register. However, only one con- 
troller can control all of the outputs if the other con- 
troller is in quarantine. Control connections between 
opposite halves are established only when one of the 
quarantine relays, ®RQO or RQ1,@ is operated (Fig. 8 
and 9). 


5.07. Provisions have been made so that a controller 

can be manually quarantined. Manual quaran- 
tine is established automatically when power is re- 
moved from one of the controllers. A mechanical 
lock-out feature is provided to eliminate the possibil- 
ity of manually removing power from both control- 
lers at the same time. 


5.08 Toreturn an SD from a combined mode of op- 
eration to split mode, the CC addresses the 
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Fig. 8—®Maintenance Logic¢ 
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Fig. 9— 1024-Point Signal Distributor with Selection and Pulse Path Required for Com- 
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buffer register such that the D2 and T1 bits are set. 
This results in the maintenance registers being 
cleared. 


5.09 Thecontrolling circuitry of the SD distributor 

is duplicated, but not in the sense that one 
controller operates the whole SD while the other 
stands by ready to take over. Normally, one control- 
ler offers access to one-half of the output terminals, 
while the other controller offers access to the other 
half. 


5.10 In each controller, the buffer registers are 

equipped to accept an address from either of 
the duplicated PU buses. Each controller has two 
enable inputs through which the CC determines the 
bus from which address information is to be regis- 
tered and to which SD, of the many possible SDs in 
an office, the address is to be sent. 


5.11 When the SD is equipped with options P, Q, 

and S, there are significant additions to the 
maintenance functions of the SD. Options P, Q, and 
S provide SD controller packs, wiring, and second- 
stage triac circuit packs for the improved minitrunk 
signal distributor diagnostic (IMD) feature. This fea- 
ture provides improved fault detection and isolation, 
as well as some maintenance improvements. In addi- 
tion to maintenance functions described in the above 
paragraphs, IMD also provides functions as de- 
scribed in the following paragraphs. 


5.12 Besides maintenance states of normal, quar- 

antine, and test access mode, IMD provides 
double quarantine and a second test access mode 
called TPA2. The original test access mode is re- 
named TPA1. There are also two additional reset or- 
ders. One is Release Double Quarantine, which takes 
the controller which is in double quarantine and puts 
it into quarantine mode. The second reset is Release 
TPA2, which takes a controller out of TPA2 and puts 
it into TPA1. 


5.13. Unlike quarantine and TPA1, maintenance 

functions of double quarantine and TPA2 are 
addressed to the controller which is under test. For 
example, the order to put the left-half controller into 
double quarantine is sent to the left-hand controller. 
These maintenance modes are maintained by mainte- 
nance registers until an appropriate reset order is 
sent. 


5.14 It should be noted that in order to put a con- 
troller into double quarantine, it must first be 
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in quarantine mode. Similar conditions are used for 
TPA2. A controller must be in TPA1 before it is put 
into TPA2. 


5.15 Double quarantine mode allows both control- 

lers full access to all 1024 SD points. It is used 
during SD diagnostics so that one controller can op- 
erate and release all 1024 trunk and service circuit 
relays while the other controller is being thoroughly 
checked by the diagnostic program. The controller in 
double quarantine is considered out of service to the 
call processing program. When either controller is in 
double quarantine, both out-of-service lamps will be 
illuminated and both quarantine relays will be oper- 
ated. 


5.16 The TPA2 mode provides more test points 
which can be monitored. The TPA2 uses the 
same SD diagnostic bus as TPA1.4 


6. POWER AND MISCELLANEOUS CIRCUITS 


6.01. These circuits provide filters, fuses, and a 

means to remove power from the MUT frame. 
Abnormal conditions within the frame are reported 
to the system via scan points, and visual and audible 
alarms are also initiated. These circuits also provide 
test-pin voltage jacks and a means of communicating 
between frames. 


FRAME LINE TELEPHONE JACKS 


6.02 This circuit provides means of communicating 

between the MUT frame and other frames in 
the ESS switch. The telephone jacks are located on 
the extreme left-hand side of the left bay control 
panel (Fig. 1). The local frame line is located in the 
line and trunk test bay of the master control center. 
The telephone head set, when plugged into the tele- 
phone jacks, completes the talking path. The local 
frame line has no means of signaling. 


SPARE JACK 

6.03 This circuit provides a 3-wire belt line around 
the office for miscellaneous use. The jack is 

located on the left bay control panel next to the tele- 

phone jack (Fig. 1). 

TEST-PIN JACKS 


6.04 These circuits provide ground, high resistance 
ground, and —48 and +24 volts for testing in 
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the frame. These jacks are located on the left bay con- 
trol panel and provide access from both front and 
back of the frame. 


FILTERS, FUSES, AND FUSE ALARM CIRCUITS 


6.05 These circuits provide +24, +48 and —48 volt 

filters and fuses for circuits on the MUT 
frame. The +24TBS and —48TBS non-alarm fuses 
provide voltage for the test-pin jacks on the frame. 
The +24LP non-alarm fuses provide voltage through 
the +24LP leads, to the fuse alarm scan point SCO00, 
to the PWR OFFL and PWR OFFR lamps, and to 
other lamps on the frame. 


6.06 The failure of any alarmed fuse on the frame 
will operate the FA relay and 


(1) Light the PWR OFFL and PWR OFFR lamps 


(2) Signal the major alarm to the office alarm cir- 
cult through leads ABG and MJ 


(3) Indicate a failure via scan point SCOO. 
7. TAKING EQUIPMENT OUT OF SERVICE 


7.01 Only one of the two controllers of an SD or 
scanner can be taken out of service at any 
time. This is accomplished by the system when it has 
been requested to do so via the teletypewriter. Once 
a controller has been removed from service, power to 
it can be removed by operating the appropriate 
FRAME CONTROL OUT-OF-SERVICE key. The 
system should always be requested to remove 
both the left SD and scanner controllers be- 
rore the HOME FRAME CONTROL OUT-OF- 
SERVICE key is operated because the HOME 
FRAME CONTROL OUT-OF-SERVICE key controls 
both the left SD and both scanner controllers. The 
appropriate out-of-service lamp will light when the 
system quarantines (removes from service) the con- 
troller. The out-of-service keys override any frame 
condition previously established. The system is able 
to determine the state of the controllers by the state 
of the S, F, and T scan points assigned to it. The home 
and mate bay control panels are shown in Fig. 10. 


7.02 Whenever a request has been made to take a 
controller out of service, it remains out of ser- 
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vice until a request has been made to the system via 
the teletypewriter to restore it to service. 


TEL -48 +24 -—FRAME CONTROL HOME BUS CONTROL To iN 
© SP O O OS-OL — OFF-OL NORL OFF-IL OS-iL_OFF=0 NOR OFF-I_ OFF NORL PWR OFFL 
ae se Oo. OOO © “OO oO 0 Oo 


HOME FRAME 
(BAY 0) 


FRAME CONTROL MATE 
OS-OR OFF-OR NORR OFF-IR —0S-IR OFF NORR PWR OFFR 
Q ©: 0 Oo © 


MATE FRAME 
(BAY |) 


Fig. 10—Home and Mate Frame Bay Control Panels 


8. ABBREVIATIONS AND ACRONYMS 


8.01 Abbreviations and acronyms used in this sec- 
tion are listed below. 


ASW All-Seems-Well 

ASWS All-Seems-Well Scanner 

CC Central Control 

CPD Central Pulse Distributor 

IMD Improved Minitrunk Signal Dis- 
tributor Diagnostic 

LS Least Significant 

MLRP Magnetic Latching Relay Pulser 

MS Most Significant 

MT Maintenance Test 

MUT Miniaturized Universal Trunk 

PU Peripheral Unit 

PUAB Peripheral Unit Address Bus 

SCAB Scanner Answer Bus 

SD Signal Distributor. 
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HORIZONTAL SELECT 
L(0,1) (0-7) (A, B) 
32 LEADS 












FS-4 
INTERFACE CIRCUIT 






FS~14 
FERROD MATRIX 
CIRCUIT 






BITS 18-22 
L (0,1) (18-22) (A,B) 


20 LEADS 





MAINTENANCE LEADS 


MTEO, MTE1, TB 






VERTICAL SELECT 
L (0,1) (0-7) (A,B) 


32 LEADS 


READOUT LOOPS 
(L,R)SC(A,B) (00-15) 
64 LEADS 









FS-18 
SCANNER DETECTOR 
CIRCUIT 







READOUT DETECTOR LEADS 
(0,1)0(00-15) 


32 LEADS 





Fig. 11—MUT Functions Block Diagram (SD-1A338-02) 
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GBPPR TAWDRYYARD Experiments 


TAWDRYYARD - ANT Product Data (NSA) 
Capabilities 


Beacon FF retro-reflector. Provides return when illuminated with radar to provide rough positional 
location. 


TAWDRYYARD is used as a beacon, typically to assist in locating and identifying deployed 
RAGEMASTER units. Current design allows it to be detected and located quite easily within a 50 
foot radius of the radar system (CTX4000 or PHOTOANGLO) being used to illuminate it. 


TAWDRYYARD draws 8 LA at 2.5V (20UW) allowing a standard 3 volt lithium coin cell to power it 
for months or years. The simplicity of the design allows the form factor to be tailored for specific 
operational requirements. 


Future capabilities being considered are return of GPS coordinates and a unique target identifier 
and automatic processing to scan a target area for presence of TAWDRYYARDs. 


All components are Commercial Off-the-Shelf (COTS) and so are non-—attributable to NSA. 
Concept of Operation 

The board generates a square wave operating at a preset carrier frequency. This square wave is 
used to bias a microwave FET (Field Effect Transistor) on and off. When the unit is illuminated with 
an unmodulated Continuous Wave (CW) signal from a remote radar unit, the illuminating signal is 
Amplitude Modulated (AM) with the square wave. 

This signal is re—radiated (backscatter), where it is picked up by the radar, then processed to 
recover the clock (carrier) signal. Typically, the fundamental carrier frequency is used to indicate 


the unit's presence, and is simply displayed on a low-frequency spectrum analyzer. 


TAWDRYYARD is part of the ANGRYNEIGHBOR family of radar retro—reflectors. 


TAWDRYYARD Radar Retro-Reflector TX 





Antenna oO > ) 
3V Lithium ad ——— = I Co ) | Output 
Battery asa g T 
FET a 
Modulator - 
MGF1302 <. 
oO. 





FHX35LG. 
NE33284A 





Amplitude 
Modulated 
Backscatter RX 


Examples: Steady tone at 122 kHz. 
Swept tone from 1 kHz to 5 kHz. 


2.6 kHz pulsed every 10 seconds. 
GPS positional data in DTMF pulses. 
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Overview of the FET modulator used in our own TAWDRYYARD radar retro—reflector experiments. 


The FET is a Fujitsu FHX35LG, but just about any quality microwave FET (Mitsubishi MGF1302, 
etc.) will work. 


The brown dot is the FET’s gate. The FET's two source leads are grounded. On the FET's drain is 
a short piece of wire for the antenna. 


These radar retro-reflector devices are essentially frequency independent, but using an illumination 
carrier whose 1/4—wavelength is the same as the antenna length will provide better results. 





Bottom view of the FET modulator circuit. 


The drain antenna should be isolated from the ground plane or anything metal which could 
block/attenuate the incoming RF illumination carrier and the backscattered signal. 
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Example of the modulation used for testing. 

1 KHz square wave at 1 volt peak—to—peak. 

Operational TAWDRYYARD radar retro—reflectors should use specific moduation frequencies so 
they are discernable from common electrical interference. Avoid harmonics of 50/60 Hz, 15.75 KHz, 
32./68 kHz, 100 KHz, 455 KHz, etc. 

A sweeping tone, say from 1 KHz to 5 KHz once per second, will give a very distinct tone which can 


be received by the operator with just an audio amplifier and pair of headphones on the CTX4000 or 
PHOTOANGLO's I/Q outputs. 
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Backscatter modulation test setup, unmodulated carrier. 


On the left, is the unmodulated CW illumination radar, which is a Decatur MV715 RangeMaster 
operating in the X-band (approximately 10.5 GHz). 


The HP8569B spectrum analyzer is showing the unmodulated RF carrier and is centered at 10.540 
GHz. 
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Backscatter modulation test setup. 


The test TAWDRYYARD radar retro-reflector is setup inbetween the Decatur MV715 RangeMaster 
(left) and the spectrum analyzer's RF input (right). 


The FHX35LG FET is being (gate) modulated with the 1 KHz square wave at 1 volt peak-to-peak. 
The 1 KHz amplitude modulated backscatter signal is being received and displayed on the spectrum 
analyzer. If you were to AM demodulate the backscattered signal, you'd hear the 1 KHz modulating 


tone. 


To detect these devices, you can use your own illumination radar to flood the area with RF and 
record and compare the signals to a known "good" database of interference/carriers. 


Also, a Non-Linear Junction Detector (NLJD) could be used to detect the square wave generator 


circuit, or a VLF receiver with a ferrite loop antenna could be used to detect the residual EMI from 
the square wave generator circuit. 
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TOP SECRET//COMINT//REL TO USA, FVEY 


TAWDRY YARD 


ANT Product Data 





(TS//SI//REL TO USA,FVEY) Beacon RF retro-reflector. Provides return 07 Apr 2009 
when illuminated with radar to provide rough positional location. 


(U) Capabilities , 

(TS//SIWREL TO USA,FVEY) TAWDRYYARD is 7 32NDS 
used as a beacon, typically to assist in locating 8 16 

and identifying deployed RAGEMASTER units. 4 12 “; ote 
Current design allows it to be detected and located . s668 
quite easily within a 50' radius of the radar system lela | 
being used to illuminate it. TAWDRYYARD draws |} 
as 8 pA at 2.5V (20uW) allowing a standard lithium 
coin cell to power it for months or years. The 1 
simplicity of the design allows the form factor to 
be tailored for specific operational requirements. 
Future capabilities being considered are return of il Ty 
GPS coordinates and a unique target identifier and | | 
automatic processing to scan a target area for 4 Q a, 
presence of TAWDRYYARDs. All components are 

COTS and so are non-attributable to NSA. @ TT) 


(U) Concept of Operation 
(TSI/SIIREL TO USA,FVEY) The board generates a square wave operating | OOQ§ 
at a preset frequency. This square wave is used to turn a FET (field effect 











transistor) on and off. When the unit ts illuminated with a CW signal, the Q we 
illuminating signal is amplitude-modulated (AM) with the square wave. This 
signal is re-radiated, where it is picked up by the radar, then processed to () | 


recover the clock signal. Typically, the fundamental is used to indicate the 
unit's presence, and is simply displayed on a low frequency spectrum 
analyzer. TAWDRYYARD is part of the ANGRYNEIGHBOR family of radar 
retro-reflectors. 


Unit Cost: $30 
Status: End processing still in development 


POC: TE 32243, I BIO nsa.ic.qo. 


Derived From: NSA/ICSSM 1-52 
Dated: 20070108 
Declassify On: 20320108 


TOP SECRET//COMINT//REL TO USA, FVEY 
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End of Issue #120 
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Freedom 


"A well regulated Militia, being necessary to the security of a free state, the right of the 
people to keep and bear Arms, shall not be infringed." 


——— Second Amendment to the United States Constitution, adopted on December 15, 1791. 


"Dont fire unless fired upon. We will not provoke a revolution. But if there must be war, let 
it begin here!" 


——— April 19, 1775 quote from Captain John Parker at Lexington as a British regiment approached 
him and a small band of minutemen on the "square." Captain Parker was dead of gunshot wounds 


five minutes later. 
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The family of a 2—year-old that was shot last night has set up a memorial fund to help the 
family. To donate just go into any 1st Source Bank. 


The South Bend community is in shock after a 2-year—old boy was shot and killed while playing 
outside. 


Police say the call came in just after 6 p.m. in the 1000 block of Campeau Street. 


Family members have identified the victim as John Swoveland Jr. Police say he was playing with 
his older sister in the front yard of their aunt's home when the shots rang out. 


"Gang bangers want to shoot at each other? OK. That's still not right," said Lt. Dave Wells, 
assistant commander of Metro Homicide. "But, when you have a little 2-year—old kid on a sunny 
day playing outside in front of his house and he can't even play out there without fear of a drive-by 
shooter killing him? It's ridiculous." 


Police interviewed witnesses and collected evidence Wednesday night, trying to determine what 
happened. 


Police now say the shooting is connected to another shooting a little over one block east, near the 
intersection of Campeau and Arthur. Police responded to the shooting near Campeau and Arthur 
Streets and discovered that no one had been injured. Metro Homicide said Thursday an argument 
may have occurred between two rival groups which escalated into shots fired. 

Metro Homicide believes one group ran from the other group westbound. Investigators say they 
believe, from evidence, that once the group fled, then shots were still fired, and a stray bullet hit 
2-year—old Swoveland Jr. 

It is incredible that these people can literally murder babies and the media is just like 'oh, too bad.’ 


Yet when a Black thug — Trayvon Martin — violently attacks a Latino and tries to beat him to death 
and the Latino defends himself, the media goes hysterical about alleged White racism. 


There is nowhere that the Jewish control and manipulation of the media is more clear than in the 
area of racial violence. 


(www.dailystormer.com/another—white—baby—murdered—by—blacks) 
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feeg «The INDYpundit @rhelNOypundit 27 wat 
Posey “UrOUS thatthe Leland Yee story appears nowhere on @CNN's website. 
—- fT: What say you, @CMMVYriters ? 


NN CNN.com Writers @ Wiese 
venta (och Nvrriters 


@TheINDY pundit It's in line with us covering state 
senators & state secretary of state races just about never. 
You see another conspiracy? 





a:19 AM- 28 Mar 2014 


16 RETWEETS 5 FAWORITES -~ tl ¥ 





Alleged arms trafficker, and anti-gun California Democratic State Senator Leland Yee, knew that an 
arms deal he was attempting to facilitate would send money to the Moro Islamic Liberation Front 
(MILF) in exchange for weapons, and that those weapons were intended to be imported into the 
U.S., and distributed in North Africa, and Italy. These allegations, along with the allegations below, 
were revealed in the affidavit in support of the criminal complaint against Yee and his 
co-conspirators. 


The MILF is a secessionist movement in the Philippines whose goal is to establish an independent 
homeland that will be governed by Sharia (Islamic law). While the group recently signed a peace 
deal with the Philippine government, Justice Department documents reveal that individuals involved 
in Senator Yee's trafficking conspiracy who were purportedly working on behalf of the MILF stated 
as recently as March 11, 2014 that the groups providing weapons needed money because they 
were "trying to overthrow the [Philippine] government." 


(http://www.forbes.com/sites/gregorymcneal/201 4/03/28/senator-yee—knew— 
conspiracy—would—send—money-to-—islamic—militants—and—arms—to—north—africa) 


Jew-run (Zucker) CNN refused to cover this story, and they even sent a sarcastic Tweet claiming 
they "don't cover state senate news." 


But when loony left-wing, anti-Woman, feminist Marxist Sandra Fluke decided to run for State 
Senate in California, the Jews at CNN couldn't get enough of her! Oh... anyone noticing this is 
"seeing another conspiracy theory." LOL! 
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>Every White 
less on the 
Western 

| Washington 
9 University 


is a victory 
— Bruce Shepard, April 2014 


‘I've said before and I'll say it again, that we as a faculty and staff and student body, as an 
administration, if we 10 years from now are as White as we are today, we will have failed as a 
university." -——— Quote from Bruce Shepard, President of Western Washington University. 


The mainstream media is leaving one VERY important detail out in this story. Can you spot it? 


Hint: |t's Bruce Shepard's own race of inbred psychopaths and their continuous involvement in 
Marxism, Bolshevism, Communism, slavery, industrial & economic espionage, child sex rings, 
never-ending wars for Israel, overwhelming debt, private banking cartels, illegal immigration, 
multiculturalsim, brainwashing public school students, media filth & perversion, and White 
genocide... 


(dailycaller.com/2014/04/1 5/white—is—not-right-campus—admin—ask-—for—help—weeding— 
out—white—people) 
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